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(57)Abstract 

PROBLEM TO BE SOLVED: To improve the accuracy of 
the etching depth of a phase shift mask for generating a 
phase difference by etching a transparent substrate by 
exactly measuring the phase difference during mask 
production using an auxiliary pattern of the same size as 
the size of the main pattern, and further executing 
additional etching and finishing the mask to the target 
depth. 

SOLUTION: A pattern 1 for measuring the phase 
difference is previously arranged on the periphery of the 
mask. At the time of etching of the transparent 
substrate 101, the pattern 1 for measuring the phase 
difference is partly protected by a light shielding film 102 
and the transparent substrate in the part of an opening 
pattern 1 1 is etched. At the time of the measurement of 
the phase difference, the light shielding film 102 of the 
pattern 1 for measuring the phase difference is partly 
removed. The etched part and nonetched part of the 
pattern 1 for measuring the phase difference are 
exposed in such a manner, by which the phase difference 
during the course of the mask production. 
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is measured by using transmitted light 
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[0 0 5 6] 3iy^>^««)ffita*jH3£«FO«[ffi 
*S«3e«^#-^«rHl lie*-*-. ffi»SS*J£fc:tt* - 
^MP^-yi 1 aMU^s^^:* 

yy<-M 10 3 tt»***t, ^og^Sfi l 0 l sftsgffft 

*«ttf* MPM- 1 0 0*©T**tt«S6«S*-CEflll 
[0 0 5 7] HI 2K*Jfeirail2tC«&tt4MI so 
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/ (3 6 0 x (1. 4 6- 1)) 

^1" 0 012 (a) C/Ttt^^ h^** 
(OS!5g*ffi^*5V>TH, lBl«10 1±Kxyf^ 
* by'<—mi 0 3*5±tfiS3tlRl 0 2j&*fifc«£nfc^ 

Si"***, f h 1 0 3 

fc5 0 fcfcx.MBMk^X (SnOz) , TA'S-J- (A 1 2 
Oa) , v-y=> (S i) t S-ftS* (S i 3 N4) , *\> 

9-~*9j* (Ru) , (Ruoz) m 

[0 0 5 8] ftK, 012 (b) lo^ti: 5 fc:, 

[00 5 9] 012 ( c ) tc^-f * 5 

1 0 2£C 1 ztf-xSrJBv^fc K7^x> 7 fy^i^i:i9x 

s^^i-*. ^lt, — jjg%&ttin 1 0 6 &mm 

[0 0 6 0] fct^ 012 ( d ) ic^r* p aft* 

[0 0 6 1] &IC01 2 (e) |C«-J-J: 5tC % CHFa 
£0 2 */8v>*: K^^y^^K* 0S91*Kl *9f 

ft, K7>fxyf 9 8 nmtOffiSlCxyf 

[00 6 2] LTx 012 ( f ) iCTF-ft 5 «3t 

ifi^B^fcSo wrt* v zcy + ^iT* hyy<— Si 0 3 (c 
fflV^Kft/^f^a ? A(D1J? t 5 n m, -€:^®5f^ 
nlS:2. OitSi:, xy^y^ hy^f-Cti: 

Ol = 3 6 0 x (nl-1) xt/A = 3 6 0 xlx5 
/3 6 5 = 4. 9fi 
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io-c> =yfsyfr<o®.nm*MPM- 1 o o<om%. 

^©{StlMtt 1 3 5 - 4 . 9=1 3 0. lg<t&-5 0 

d2= ( (180-13 0. 1) x3 
= 1 1 0 n m 

[0 0 6 4] jfctc. Hll 2 (h) lc^i-J;5l-, Stm 

ffllcAtvtf, 012 (h) tc^-Ti^lc, Oz^f^Srffl 
10 0 6 5] H-^^^WiJjg^-felctJ 

*q«L<*«K *fc«efit*i8HrFL-CL*3. 20 
[0 0 6 6] 

[*J67gJig3] ifclc, f-^^^wfcp-osij 

®j®*s7 l^*9(DWkj5&o> i &Tm.*7F-r <> /its. r 

013 (a) ic^-T J; 5 t' N il^CD^^- h?7^y7> 
^±lc<S3fett«Sil 0 6tl«L. a3t^*-V©»H 
£fr?o 30 
[0 06 7] 13 l 3 ( b ) \z.7jk-t£ 0 fc» affe-C 

Jftft&NMBl 0 6©^-y«Lm SXKl 0 
2tD^y^V^?rff5„ Lt, iSftttttflB 1 0 6 &3U 

«iE«:fT5o 

[0 0 6 8] JJcl^, 013 (c) (C^i-J; 31 5^ 

h m 103 £tj*iru myt&mm 106* 
gflj ut -> y f 9 — ^coffin &ff b o 

[0 0 6 9] Jfclc, 013 ( d ) Ic^i" J; p C 9Mfe-? 
$5tttt8fJ!Il 0 6©/<*->«r«M£l,fc3L ^yf-^if 40 

^aosffi^^-^i^sc^-ci*, Y7 4 i-^ 

*£iiU 013 (e) ir^-r«t 5 »cS9?S« 1 o 

[0070] ut, 013 ( f ) izok-rx 0 k x &,% 

tt«9Jll 0 6SrfiJBUtt+aigSrS!l^i-i. *Lt, CO 
jBS^fflHiUatJro^y^v^SSrttlSL, 013 

(g) Jc^i-J:5l-, i-yf^b^-IioaS- 
KKfefS. so 
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[0 0 6 3] &IC01 2 (g) Id^-fi 9 {C, £3:5/ h 

£*tv\ {fcfBgfc 1 8 0glc:fcfc.it5 o i^iy 

i5) / (3 60x (1. 4 6-1)) 

[00 7 1 ] #<ft1f h-r^^(DSSit^ife^*5^T 
j£3tBI 10 2 ©_taS3i j/f-X^ h S"<— « 10 3 

iKgHk^nAas/fcjgi^-cv^as, SW*«i 01© 

U *SS^&T*»4^)t14«fig 1 0 6«rf(lfeL.T't>^-y 
h s^-Jf 1 0 3as#^-T5fc*. 16*0015/^ 

[0 0 7 2] /f*3, JbiEttU A^<Dtfcfflv'7 h-r*^ 

icoi^Tgftijg Lfcas, r ©^sjui-©-^ ^ 1, mm- 

=f-^>f* hy'<— m&^-y^y-v^f&fS^X* <£fi 
5. 

[0 0 7 3] 

£«*®Sr»a£-ti\ r ©ffls^i: 3: 5, 
F«g©3i§3fc©{fcteM£ll®r5ri: M 
PM- 1 0 0^©fi!lJt (R3feft»Cfc5*«l) 

[0 0 7 4] *%^CD(ita->7 h-^^^roSlfjg^ 

/i*st>SWS«Sr3: : x^-^^-r5fc«), ffiffi^©ia^« 

[0 0 7 5] *^©^*Blia3^«^^-VliS 
riiri;(9, 3i^^£;h,ftv>S3#§r2gu 3^^ 

mzmw-rz^i: &x$; 5. 

[0 0 7 6] 2|s:^W<Offiffi->7 h-v^^WKit^ 

^xm<m>!)-r€zz.ktt.te<. VLftm&ten\z.n®m 

[0B©«fi¥/.£iftSJU 

[01] (a) W:, *38W<D^SSJ&fl!lfc:CS.5<fintSgfi!) 



15 



10-207036 



16 



(b) 14 m&wim E) T* 

[E2] (a) »4, *^^O*ifi^ffiUr^5{affiMa0 

mm. (b) i*^8t»fffiiaT-fo5o 

[E 3] (a) 14, K&5&1Sgfiy 
(a: yf-is?m Sr*i"¥®ia, (b) 14 

Ri&SrcSErfc*. 

im4) (a) *^©*is^i fc#5(itti^aa 
mnmm^m st^-t^be, (b) « 

[El 5] (a) 14. *^K©*ifi^figHC#^&tg^ilfl 
-f¥®E, (b) l4^*g®r®E-efc5. 

[ia 6] (a) I*. *&w<omMMi&i K&*wkmm 
(Dio&TF-rw-mm. (b) tt^BrffiiaTfeSo 

[07] iftlHOjiramefllSttttfta&e'**-- 
V <£> ;* ^ _k-e©Efi0!l Sr^ L E T? fo 5 . 
[B8] #3S93rogll67&1iSl ^#5tWBv'7 h-^^^w 

[eh 0] *&w<7>^m&m2\z&z>GLi®mm'fem'<9 
-> mwm&to^iyT-^sm &7F-fw-mm. (b) 

ttRISHWBBa-CfcS. 

[Eill] (a) 14, *5IW©*16Jgffi2Jj:fil5ttffiil 
WWB^-V «£*BS«!l5£Bf) £*-f-¥ffiE, (b) 
(4l^«E»rBE-Cfc5o so 

[ei 2] *&w<n-gMKm2\z.m i z>Gmi'7 v-**? 

[El 3] *|6W«)^Jfi?glB3»j:«5{£*a->7 h-^^^ 



[El 4] (a) (4. tt*0>IMB 5/7 
*-T¥EE, (b) l4Hgifc®rffiE, (c) I42ii§tt©ig 

[El 5] *£j|S0>WOy >Jj&J$m*s7 Y-*r*9<D% 

[El 6] (a) (4. ^JtEWSUWU-oy^^ffl^ 

y v-^^fnm-it^-rw-mm. (b) i4i3«ttgrffiE-c- 

[El 7] (a) 14, ^cofc^-orov-o-yv^ 
titSv-y h-^^^o«iS4-*i-¥BE. (b) l4I^SE»f 

[Ei 8] h^^^of 

[El 9] (a) 14. *£3t?©<£ffi^ag£ffl^*-->-£^ 
i"¥BE, (b) l4^^SFfffiEt?*>5. 

[E2 0] ^fcroi^^y^jStetav-y h-**9<n$k 

[E2ij (a) »4. tfcjferoy ^^rote^y h-^* 
* Sr*-*-¥ffiE, (b) l4H3*S0rBE-?fc5. 
[E2 2] (a) {4, Sl5t5©^ctAU^^0D{4tiv'y 
h^*;?«r^-r¥ffiE, (b) »4l^«Btfr®E-e;fcSo 
[^■g-tDlftW] 

1 ^^jBl^ffl^-^-v 

11, 11a, lib MU'*9 — > 

2 1 PlP/^-y 

i o i mwm& 

10 2 jgJtBI 

103 x^f-y/^ h5//<— jg 

10 4 gSHK 

105 V^-y Y^v^^ifW. 

10 6 JSfttt8fJ3§ 
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